Purpose. To assess use, screening, and disclosure of perinatal marijuana and other illicit drugs during first obstetric visits.
ommend that clinicians caring for pregnant women ask their patients at the initial prenatal visit about illicit drug use. 24, 25 Research indicates 89% of obstetricians ask about illicit drug use. 26 However, these results used selfreported data from questionnaires. Multiple studies have shown that clinicians' self-report of recommended behaviors is unreliable. [27] [28] [29] Most studies assessing maternal disclosure of illicit drug use have relied on medical record abstraction. [30] [31] [32] [33] [34] [35] These studies noted that many pregnant women do not disclose illicit drug use to their health care providers. Among the 11% to 21% of pregnant women who had positive toxicology in studies performing universal urine testing for illicit drugs, between 38.5% and 100% had pregnancy care documentation that indicated no illicit drug use during their pregnancy. 30, 32, 33 However, studies that rely on data from medical records may be limited by reporting bias and incomplete documentation. 34, 35 In a multisite study in which 8527 newborns had meconium samples tested for metabolites of illicit drugs, 23% of the mothers whose infants tested positive had denied use when asked by social workers or nurses during their postpartum in-hospital recovery period. 31 In this study, timing of the assessments may have affected disclosure rates.
No prior studies have examined perinatal illicit drug use screening and disclosure by directly observing patient-provider communication during first obstetric visits. Directly observing the clinical interaction not only allows verification that illicit drug use screening and/or disclosure occurred but also provides the opportunity to examine the communication styles and approaches providers used to assess perinatal illicit drug use. We chose to focus on the first obstetric visit as this tends to be when the most thorough assessment of medical and behavioral risks occurs. Our study objective was to examine audio-recorded first obstetric visits to assess rates of screening, use, and disclosure of marijuana and illicit drugs during pregnancy and to compare patient illicit drug use disclosure to urine drug screening results.
DESIGN
Data for this analysis come from an observational study of audio-recorded first obstetric visits. The study focus was patient-provider communication regarding substance use, including smoking, alcohol, or illicit drug use. The study was observational only; no interventions were tested.
SETTING
We audio recorded first obstetric visits between patients and obstetric care providers in five outpatient obstetrics and gynecology clinics located in Pittsburgh, Pennsylvania. These clinical sites were chosen based on our preliminary medical record assessments, which documented relatively high rates of substance use screening and conversations. In this regard, we were reassured that a good number of substance use screening conversations would be captured in our data collection. We obtained urine samples from patient participants and tested for illicit drugs. The study was approved by the University of Pittsburgh Institutional Review Board (IRB #PR008090530) and the study is ongoing; data included in these analyses were collected from February 2011 through August 2014.
PARTICIPANTS
Patient and provider participants were recruited for enrollment in the study. Patients were eligible if they were pregnant, 18 years of age or older, English speaking, and attending their first obstetric visit. Providers were eligible if they saw patients for first obstetric visits at the participating sites. Each study site served racially diverse populations of women with high proportions reliant on medical assistance (between 50% and 100%). Patient and provider participants gave written informed consent for audio recording the visit. All participants were informed they were participating in a study regarding patient-provider communication and were not initially aware of the focus on substance use. Immediately after the audio-recorded visits, patient participants were debriefed on the study focus and asked to provide a urine sample for testing. Patient participants provided additional written consent for this subsequent portion of the study. In order to minimize the chance that providers would change their behavior knowing the study focus on substance use, 36, 37 providers were not debriefed on the true study focus until they had participated in recordings with 10 patients or were leaving their position at the study site.
METHOD
A digital voice recorder was placed in each of the patient exam rooms to record the entire first obstetrical visit. Recordings were transcribed verbatim and reviewed for accuracy. Two trained coders independently reviewed transcripts and audio recordings for any provider screening or patient disclosure communication regarding illicit drug use. Provider drug screening communication was coded as present or not. This included any providerinitiated inquiry addressing illicit drug use in general (e.g., ''Drugs?'' ''Any street drugs?'' ''Do you use recreational drugs?'') or naming of specific substances, which were coded as detailed screening (e.g., ''Any marijuana use?'' ''Any marijuana, cocaine, heroin?''). We also coded screening communication that specifically assessed current use (e.g., ''Any drug use right now?'' ''Any drug use during this pregnancy?'') or past use (e.g., ''Any history of drug use?'' ''Ever use any drugs in your life?''). Inquiries regarding smoking without specific mention of marijuana were determined to represent tobacco screening and thus were not included as provider drug screening communication. Patient drug disclosure during the audio-recorded visit conversation was coded as present or absent. Disclosure was subcategorized as current, past, or unspecified timing of last use. Current use was defined as use within the last 30 days of the patient participant's audio-recorded visit. Any use greater than 30 days prior to the visit was coded as past. If the patient did not specify when last use occurred, this was coded as last use unspecified.
Urine samples were collected from patient participants using sterile urine specimen cups; lab technicians retrieved the samples within 3 to 5 hours of collection, and samples were tested for 10 different illicit drugs. iCassette Drug Screen 9 Panel Pipette urine toxicology radio assay tests were used to test for marijuana, cocaine, opiates, amphetamines, methamphetamines, PCP, benzodiazepines, barbiturates, and methadone. 38 MP Biomedicals Cassette Rapid Drug Tests were used to test for buprenorphine. The tests are FDA approved, use Substance Abuse and Mental Health Services Administration cutoff levels, and have a 97% accuracy rate. 39 Table 1 depicts the cutoff and approximate detection time in urine for each substance. We based our definition of current versus past illicit drug use on the longest detection time (15-30 days) noted for marijuana. Drug testing was conducted within 24 hours of collection and the remainder of each patient participant sample was frozen. All urine drug testing was performed by experienced, independent lab technicians, and each result was verified by a second trained technician.
All statistical analyses were conducted using Stata (ver. 14; StataCorp LP, College Station, Texas). Current illicit drug use was calculated by combining patient subjects who disclosed current use to their obstetric provider and those whose urine toxicology was positive. Disclosure rates were calculated by determining the proportion of patient subjects who disclosed current illicit drug use to their provider among those whose urine toxicology was positive. Descriptive statistics summarized demographic data, disclosure rates, and urine drug screening results.
RESULTS

Patient Participant Demographics
Between February 2011 and August 2014, 571 eligible patients were approached for study participation at the participating sites and 463 patients were enrolled. Of the 463 enrolled, 10 were eliminated because of incomplete audio recording resulting from recorder malfunctions. Of the remaining 453, 422 agreed to provide a urine sample for testing (6 patients could not urinate when asked, 21 refused to provide a sample, 3 patients were not asked as they did not complete the study postquestionnaire because of lack of time, and 1 sample was lost because of spillage). The Figure shows the flow diagram of patient participant eligibility and inclusion. A total of 422 audio-recorded visits and patient participants were used in these analyses. Characteristics of patient participants are shown in Table 2 . The majority of our sample was young (mean age 25 years), unmarried, and educated, with slightly more than half identifying their race as African-American. The majority (76%) had an individual income of less than $20,000 per year. Thirty-six percent described themselves as tobacco smokers. For 28%, this was their first pregnancy; 42% had not carried a pregnancy to viability before. The mean gestational age at the time of this first obstetric visit was 12 weeks.
Provider Participant Demographics
Eighty obstetric care providers, including first-to fourth-year residents, nurse midwives, and faculty physicians, consented to study participation. Of the 80, 64 participated in audio-recorded visits included in these analyses. The characteristics of these 64 are shown in Table 2 . A majority of the providers were female (91%), white (81%), and obstetrics and gynecology residents (73%). The mean number of audio-recorded encounters across participating providers was 7 (SD ¼ 4.223).
Screening
Of the 422 visits for which we obtained both complete audio recordings and urine drug analyses, obstetric care providers asked their pregnant patients about illicit drug use in 81%. One hundred twenty-three patients (29%) disclosed any current or past illicit drug use to their obstetrics provider. Eighty-three (20%) patients disclosed current illicit drug use within the last 30 days to their provider. An additional 34 patients (8%) disclosed only past illicit drug use, specifically describing their last use of any illicit drug as more than 30 days prior to the recorded visit. Six patients (1%) disclosed they had used drugs at some point in their lifetime but did not describe when this use most recently occurred. Of those who disclosed illicit drug use, 48 patients (11%) disclosed current use of marijuana to their provider and another 30 patients (7%) disclosed past use of marijuana.
Urine Drug Screen Results
Of the 422 patient urine samples provided, 277 were negative for any of the 10 illicit drugs for which we tested and 145 (34%) tested positive for one or more illicit drugs. The most frequent drug for which patients tested positive was marijuana (N ¼ 114, 27%), followed by methadone (N ¼ 28, 6%), with a very small number testing positive for benzodiazepines (N ¼ 4, ,1%), cocaine (N ¼ 3, ,1%), and opioids (N ¼ 3, ,1%), and less than .5% for barbiturates, amphetamines, methamphetamine, and buprenorphine. The majority of the subjects with positive urine drug screens tested positive for only one drug (135); eight were positive for two drugs, one positive for three.
Prevalence of Current Illicit Drug Use
One hundred and fifty-seven of the 422 (37%) patients who provided urine samples either had positive urine testing for illicit drugs or disclosed current illicit drug use to their obstetric provider during the recorded visit; thus, 37% of these patient subjects were currently using illicit drugs. Onehundred and twenty-one (29%) tested positive for or admitted current use of marijuana. Disclosure Rates Among Pregnant Substance Users Among the 83 patients who disclosed current illicit drug use, the majority (87%) had positive urine drug screens for substances; 11 had negative urine testing. Among the 34 patients who disclosed only past illicit drug use, 14 (41%) had positive urine testing. Among those whose last illicit drug use was undefined, 50% had positive urine testing. Table 3 shows the details of disclosures among participants whose urine testing was positive for drugs. Of the 145 patient participants whose urine samples tested positive for illicit drugs, 66 (46%) did not disclose the use of that drug (either past, current, or undefined) to their obstetric provider during the recorded visit. Among those whose urine tests were positive for marijuana, only 41 (36%) of the patient participants who tested positive for marijuana disclosed current marijuana use to their provider; another 14 (12%) told their provider their marijuana use was in the past.
Disclosure Communication
In most visits, this screening communication was general and did not specifically assess current or past use; 29% of visits' drug screening communication named specific drugs; 7% asked about current use; 10%, past. Type of screening communication was also not associated with disclosure; 84% of the 422 cases included were coded for type of illicit drug screening (current, past, detailed). We saw no differences in disclosure rates in visits when providers asked about illicit drug use using general or descriptive questions and no differences when providers asked specifically about current or past use.
CONCLUSION
In the majority of visits, obstetric care providers asked their pregnant patients about illicit drug use. This rate reflects the screening rates reported in other studies. 26 Providers at our institution are reminded to screen for a variety of behavioral issues including substance use through visual prompt in the electronic medical chart. This prompt likely contributed to our high screening rates. The prompt, however, is not a field that requests input of detailed information or specifically guides providers on how to frame their substance use questions; obstetric providers individually choose their screening communication styles and approaches.
Our rates of illicit drug and perinatal marijuana use are higher than those found in other studies and previously reported in the literature. Populationbased studies of pregnant women in California and Florida using urine drug testing found 5.2% and 14.8% positive for perinatal illicit drug use, respectively. 40, 41 Analyses of the 2011 National Survey on Drug Use and Health (NSDUH) data showed only 5% of pregnant women reporting any illicit drug use during pregnancy. 42 Like other studies, we noted that marijuana was the most commonly used drug during pregnancy. [50] [51] [52] [53] [54] [55] [56] [57] Our perinatal marijuana rates were higher than the 4.6% noted in the NSDUH 2009 report or the 6% found in a recent study that included 1632 women from four cities across the United States. 43, 44 Characteristics of our study population, such as the high proportion of African-American and lower-socioeconomic-status women, likely contribute to our higher rates of perinatal illicit drug and marijuana use. Earlier demographic studies indicated higher rates of perinatal illicit drug use among African-American patients and patients of lower socioeconomic status. [45] [46] [47] Other studies noted higher rates (5%-10%) of illicit drug use among pregnant women receiving medical assistance compared to those with private insurance (1%-1.9%). 46, 47 Our study's focus on patient-provider communication and our study design combining analyses of audiorecorded clinical visits with urine testing using two separate consenting processes may have also contributed to our higher detection rates. Studies relying on self-report or medical record data are susceptible to reporting bias; others focusing on biochemical testing may suffer potential selection bias. Another study using a similar twophased consenting process with subjects first participating in a computerized survey of risk behaviors and then consenting to providing biologic samples for testing found perinatal illicit drug use rates similar to ours (29%). 48 Our study corroborates other studies that indicate a large proportion of pregnant women who use illicit drugs do not disclose this use to their obstetric provider. [30] [31] [32] [33] Our study also did not show that any specific screening communication approach was associated with disclosure. Explanations for this lack of difference may be the rather limited range of screening questions used or the small proportion of visits in which providers asked about illicit drugs by name rather than asking more generally. Potentially, patients may be influenced by the providers' overall interaction style or communication elements used when discussing other topics. Style or type of screening communication may also be less influential to disclosure than women's perceived concerns or risks related to telling an obstetric provider about her illicit drug use. Other studies have shown that pregnant women who are using illicit drugs worry about stigma and judgment that inhibits their willingness to disclose or seek treatment. They described feeling embarrassed and guilty about their illicit drug use, and fearing imprisonment, prosecution, or losing custody of their child/ children. 49, 50 In this regard, policies, practices, or laws related to perinatal illicit drug use that women perceive as punitive may have a greater impact on disclosure rates.
There are some limitations to our study. The characteristics of our patient population may limit generalizability of our study findings. Our patients were recruited from urban prenatal clinics in Pittsburgh, Pennsylvania, that primarily served low-income women on medical assistance. In this regard, our findings may not be representative of other patient populations, clinical settings, or geographic locations. Even among a substance-using population, the proportions and types of illicit drugs use likely vary across states and regions. Our sites were also chosen specifically because high substance use screening rates documented our review of their medical records. In this regard, then, the screening rates may not reflect usual screening rates in other obstetric clinics or practices.
Additionally, although providers and patients consented to audio recording their visit, this may have altered their behavior regarding asking and disclosing illicit substances while being recorded. However, all participants were aware that the study data's confidentiality is protected by a National Institutes of Health Certificate of Confidentiality. Furthermore, when patient participants were asked immediately after the visit whether the audio recording affected their behavior, 98% reported it did not affect honesty in their responses to the provider's questions during their clinic visit. Additionally, none of the 34 provider participants who were interviewed when they completed the study revealed that they knew the focus of the study was on substance use.
The audio recordings used in this study also only captured discussions in the first obstetric visit. As a result, we are unable to provide information regarding illicit drug screening and disclosure communication that may occur in subsequent patient-provider interactions. In this manner, our data do not account for the influence of rapport or relationship building be-tween patients and providers over the course of multiple pregnancy visits. The majority of our patients also presented for the first obstetric visit early in their pregnancy; we are unable to then explore differences in illicit drug use when women are further along in their pregnancy.
Another limitation is that marijuana can appear in urine analysis for a period of time after cessation and thus the findings in our urine samples may not be limited to current use. This certainly can explain the 12% of women with urine testing positive for marijuana who had described their marijuana use as in the past. However, 52% of those testing positive for marijuana denied any (current or past) marijuana use. Additionally, a recent review of marijuana elimination times notes that prolonged periods of continued marijuana positivity (e.g., 30 days or more) were exceptional findings and based on studies that either used highly sensitive but less specific testing or did not specify type of testing performed. This review found that at the 50 ng/mL cutoff concentration for detection of marijuana metabolites in urine, there would be low likelihood of even chronic users having a positive test more than 10 days from the last use. 51 Finally, only conversations between obstetrics providers and patients were obtained. Discussions with other clinical personnel such as nurses, medical assistants, and social workers were not included; it is possible that perinatal drug screening and disclosure may have occurred in these other conversations.
Despite these limitations, our study suggests that the rates of perinatal marijuana use may be higher than previous estimates and that although obstetric providers are asking patients about illicit drug use, the majority of patients are not disclosing this use. According to the 2006 NSDUH report, drug and/or alcohol interventions address the needs of only 10.8% of those meeting criteria for alcohol and/ or illicit drug dependence or abuse; among the other 89% who had not accessed services, only 4.5% recognized a need for treatment. 22 Given that a large proportion of substance users are likely unknown to providers because of lack of disclosure, it is imperative to explore more accurate methods of detecting illicit drug use in pregnant patients. This then raises questions regarding what methods are most effective for increasing disclosure, and thus detection. Other approaches to perinatal illicit drug use detection include a variety of screening tools and approaches, all with varied effectiveness. 48, 52, 53 Although there may be a temptation to argue for more widespread or even universal biochemical drug testing of pregnant patients, such policies, in turn, could generate some ethical concerns and controversies, particularly if these practices target only certain populations of pregnant women. There may also be other unintended consequences such as impaired patient-provider trust 54 or delayed or reduced use of prenatal care.
Further research is needed to understand what inhibits or contributes to a patient's willingness to disclose perinatal illicit drug use. We are furthering our analyses to explore patient attitudes and beliefs regarding perinatal illicit drug and marijuana use and their thoughts and concerns regarding disclosing such use to their obstetric providers. Additionally, more study is needed to better understand how obstetrics providers counsel pa-tients using illicit drugs, whether this counseling differs based on the type of drug (e.g., cocaine versus marijuana), and how provider responses affect pregnant women who use these substances. Future research is also needed regarding effective strategies to prevent perinatal illicit drug use.
SO WHAT? Implications for Health Promotion Practitioners and Researchers
What is already known on this topic?
Marijuana is the most commonly used recreational drug in the United States, with perinatal use rates ranging between 4.6% and 11.9%. What does this article add?
Our results raise speculation that estimates of perinatal illicit drug use based on surveys or medical record reviews may underestimate the rates of actual use. The actual rate of current perinatal illicit drug use was 1.9 times the rate based on patient disclosure (37% versus 20%). This highlights the limitations of perinatal illicit drug use studies that rely solely on self-report or medical record data. What are the implications for health promotion practice or research?
Legal implications for disclosing and detecting perinatal illicit drug use likely complicate these conversations. Various new state laws, such as the Tennessee law passed in 2014 that allows a woman to be charged with assault if her child suffers any negative consequences related to illegal opioid use during pregnancy, could have the unintended effect of reinforcing women's desire to hide this problem from their obstetric providers and thus reduce use of treatment and support services. Additionally, further study is needed to examine the implications of recent state laws legalizing recreational marijuana on screening and disclosure behaviors for this drug. Our study was conducted in Pennsylvania, a state in which marijuana use is illegal. Screening and disclosure behaviors regarding perinatal marijuana may differ in regions where the use of marijuana is legally sanctioned, such as in Colorado, Washington, Oregon, and Alaska.
Finally, our findings suggest that current methods obstetrics providers use to assess perinatal illicit drug use needs improvement. Future studies are needed to identify assessment approaches more conducive to encouraging open dialogue on perinatal illicit drug use, motivating reduced use, and ultimately ensuring optimal health outcomes for mothers and children.
